Geldanamycin and its 17-allylamino-17-demethoxy analogue antagonize the action of Cisplatin in human colon adenocarcinoma cells: differential caspase activation as a basis for interaction.
Several chaperone-binding drugs based on geldanamycin (GA) have been synthesized, and one of them, 17-allylamino-17-demethoxygeldanamycin (17-AAG), is being developed in the clinic. Interest in the use of 17-AAG in combination with cytotoxic drugs led us to study both GA and 17-AAG with cisplatin (DDP) in the human colon adenocarcinoma cell lines HT29 and HCT116. We performed isobologram analysis of combinations of DDP with GA or 17-AAG in these cell lines using the standard 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay to evaluate cell survival. In HCT116, the effects of GA and 17-AAG with DDP were additive and schedule dependent. In HT29 both GA and 17-AAG antagonized DDP effects resulting in cytotoxicity less than expected. We hypothesized that the antagonism in HT29 cells might be a consequence of altered p53 function in this cell line. Accordingly, we tested GA/17-AAG and DDP in combination in the HCTp5.2 cell line, which expresses a dominant-negative form of p53. In these cells too, the GA analogues antagonized DDP, suggesting a role for p53 in the observed effects. Investigation of the DDP-induced signaling pathways revealed that ansamycins block the activation of mitogen-activated protein kinase and c-Jun NH(2)-terminal kinase pathways and c-Jun expression in HT29 cells while exerting incomplete inhibitory effects in HCT116 and HCTp5.2 cell lines. Therefore, effects on signaling are thought not to underlay the antagonism in the latter model. The ansamycins inhibited DDP-induced activation of caspases 8 and 3 in HT29 and HCTp5.2 but not in HCT116 cells, which we postulate to be the basis for higher survival of p53-deficient cells when treated with combinations of the two drugs.